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(54) Method of mounting a plurality of semiconductor devices in corresponding supporters 



(57) A method of manufacturing a semiconductor 
device mountable in a module supporter According to 
the present invention, a semiconductor substrate has a 
plurality of semiconductor modules, where each semi- 
conductor,moAjJe^as..a semicon ductor chj p__cove red 
with a protective material, such as resin,„on aJjrsLsur- 
f ace and a coD 0.e.c.to.Lformed-00.a s.ecood.surface wh ich 
i s e I ect r ica lly cjonnected tot he se ! miconjductor ch i p. An 
adhesive layer is applied to the first surface of the sub- 



strate. The adhesive layer has a plurality of opening por- 
tions arranged to positionally correspond to the plurality 
of semiconductor modules on the substrate. The sub- 
strate ancfthe adhesive layer are cut into individual sub- 
s trate's eacKhav in g the se m chip so that each 
se miconduct or module has the adhesive layer on a pe- 
riphery of tne£rotective material. Individual substrates 
containing a semiconductor module are bonded to the 
supporter having a concave portion for holding the sem- 
iconductor module. 
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Description 

FIELD OF THE INVENTION 

This invention relates to a manufacturing method 
tor a semiconductor device, and more particularly to a 
method of bonding a plurality of semiconductor module 
and a substrate supporting it in a corresponding plurality 
of supporters. - • . - 

BACKGROUND OF THE INVENTION ' ' 

In recent years, a card-type memory device, such 
as an IC card, has been put into practical use. Some IC 
cards comprise a detachable card-type module which 
contains a memory. Fig. 4 shows an example of the 
card-type module commonly used in 'portabfe*compul : " 
ers. Figs. 5(a), 5(b) and 6 show a semiconductor module 
used for the card-type module. In particular, jFig. 5(a) is^ 
a perspective view of a surface of the semiconductor 
module which is sealed by resin. Fig. 5(15) is a'persp'ec- 
tive view of the bottom surface of the semiconductor 
module on which terminals connected to the external cir- 
cuit are provided. Fig. 6 is a cross-sectional view -of the 
semiconductor module. In thc\ semiconductor module 
shown in Fig. 6, a semiconductor chip 25 is bonde'cLon. 
the surface of a substrate 1 3, and v a bonding pad 29 of 
the semiconductor chip 25 is connected by a gbld'wire* 
27 to a terminal formed on the substrate 13 to be con- 
nected to the semiconductor chip. The semiconductor 
chip may be connected to the chip connecting terminal 
on the substrate by a flip-chip bonding technique using 
a bump. The semiconductor chip 25 is tlpen sealed by a 
molding portion 14. Typically, a non-volatile semicon- 
ductor memory, such as a flash EEPROM, is used as 
the semiconductor chip 25. The periphery of the sub:., 
strate 13 is exposed to the bufsideiand. surrounds.the. . 
resin mold section 14. The„opposite surface oTthe"sub~ 
strate is provided with a plain connection terminal 12 
which can be connected to external circuits. Commonly, 
the external connection terminal 12 is connected to the 
chip connecting terminal 26 by a through hole 28. 

Referring to Fig. 4, a semiconductor module 10 
formed in the above-mentioned manner is bonded to a 
concave portion lla of a module supporter 11 made of 
resin or plastic, so that the semiconductor module 10 is 
embedded in the concave portion 11 a. The external con- 
nection terminals 12 are exposed to the outer environ- 
ment on substantially the same plain as that of the mod- 
ule supporter 11 . The periphery portion of the substrate 
1 3 is bonded to the concave portion 11a of the module 
supporter 11 , preferably, with the use of liquid or sheet- 
like adhesive. 

Figs. 7(a)-7(c) show one method of bonding a sem- 
iconductor module and a module supporter with the 
sheet-like adhesive piece. As shown in Fig. 7 (a), a sem- 
iconductor module 17 is cut away from a substrate 15 
which has a plurality of serially arranged semiconductor 



modules. In particular, a resin mold section 16 corre- 
sponding to each semiconductor module 17 is serially 
arranged on the substrate 1 5. Next, adhesive pieces 1 9, 
each having a shape corresponding to a bonding inter- 
s face of a semiconductor module and a module support- 
er, are cut away from an adhesive sheet 18, as shown 
in Fig. 7(b). Each adhesive piece has a shape of a frame. 
The adhesive sheet 1 8 and the adhesive pieces 1 9 have 
adhesive materials on both sides. Each adhesive piece 
. 10 Al Sjs then applied to the concave portion 11aofthemod- 
~ " uTe~suppbrter 1 1 , as shown in Fig. 7(c). Finally, as shown 
in Fig. 7(c), the semiconductor module 1 7 is placed sub- 
stantially on top of the adhesive piece 1 9 for bonding to 
the module supporter 11 . 
15 Fig. 8 shpws an alternative'jmethod for bonding a 
semiconductor module and a module supporter with the 
' sheet-like adhesive pieces. As shown in Fig. 8(a), a 
/semiconductor module 17 is cut away from a substrate 
- 15 which has a plurality of serially arranged semicon- 
20 ductor modules. Next, adhesive pieces 19 each having 
" "tfie same'afea as that of one semiconductor module are 
cut away from an adhesive sheet 1 8, as shown in Fig. 
8(b). Subsequently, each of the adhesive pieces 1 9 is 
_ applied to the semiconductor module 17, as shown in 
25 Fig. 8(c). The semiconductor module 17 is then placed 
.substantially on top of the concave portion 11a of the 
module supporter 1 1 , such that the semiconductoLmod- 
"ule 17 applied with the adhesive pieces 19 is bonded to 
the concave portion 11a of the module supporter 11 , as 
30. shown in Fig. 8(d). 

Alternatively, when a liquid adhesive is used to bond 
the semiconductor module 1 7 with the module supporter 
11, a semiconductor module -17 is cut away from a plu- 
rality of semiconductor modules formed on a substrate 
35 15. Then, the liquid adhesWe is applied to the portion of 
the module supporter, on which the semiconductor mod- 
T reptile isjo&e bonded. 

In the* conventional process described above, it is 

difficult to cut away from the adhesive sheet the adhe- 
re sive pieces each having the shape of the bonding por- 
tion of the module supporter 11 for bonding the semi- 
conductor module and the module supporter To cut the 
adhesive pieces having the corresponding shape of the 
bonding portion with a die, the adhesive sheet must be 
45 divided into three portions (i.e. , outer portion, frame por- 
tion, and inner portion), and thus a special die is re- 
quired. Further,, the cutting edge of the die become dull 
after continuous use so that the adhesive material from 
the adhesive sheet smears over the die. 
50 in addition, the adhesive piece cut in the shape of 
the bonding portion of the module supporter 11 is very 
thin, small, sticky and light. As a result, handling of the 
adhesive piece can be problematic. In particular, if the 
user wishes to perform the bonding process automati- 
55 cally, it may be impossible for a machine to deal with 
such an adhesive piece with ease. 

It is also difficultto precisely align the adhesive piec- 
es with the bonding portion of the module supporter 11 . 
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Tn'p'articular, if the adhesive piece is misaligned, the ad- 
hesive piece may undesirably protrude beyond the 
Bonding surface and encroach on the external connec- 
tion terminals. This misalignment results in a undesira- 
' ble appearance and increases the defect rate in the final 
products. ' 

To prevent such misalignment of the adhesive piece 
'to the bonding surface, an adhesive piece having a 
smaller adhesive area than that of the bonding portion 
might be used. However, a small adhesive' piece does 
not have strong adhesion. 

SUMMARY CiF THE INVENTION ' - " " ! ' 

It is ah object 'of the present invention to provide a 
method for packaging a semiconductor module with a 
module supporter using an adhesive piece without the 
above described problems; ' *' ^ * 

According to one embodiment of the present inven- 
tion, a semiconductor substrate has a plurality of semi- 
conductor modules, where each semiconductor module 
'has a semiconductor chip covered with a protective ma- 
terial, such'as resin, on a first surface and a connector 
formed on a second surface which is electrically con- 
nected to the semiconductor chip. An adhesive layer is 
applied to the first surface of the substrate. The adhe- 
sive layer has a plurality of opening portions arranged 
to correspond to the plurality of semiconductor modules 
on the substrate. The adhesive layer may be wound on-- 
to* a reel'for easy handling. Then the substrate and the 
adhesive layer are cut into individual substrates, each 
having the semiconductor chip so that each semicon- 
ductor module has the adhesive layer on a periphery of 
the protective material. An individual substrate contain- 
ing a semiconductor module is then bonded to a sup- 
porter having a concave portion lor holding the semi- 
conductor module; - 1 

In the above embodiment, it is preferable that the 
protective material covering the semiconductor chip be 
smaller than the concave portion of the supporter so that 
any bending pressure applied to the supporter is not 
substantially transferred to the semiconductor chip re- 
siding inside the protective material. 

- According to another embodiment of the present in- 
vention, the adhesive layer may have a plurality of ad- 
hesive portions each shaped like a frame to surround 
the periphery of the semiconductor module. The plural- 
ity of adhesive portions are arranged to correspond to 
the plurality of semiconductor modules on the substrate. 

These and other aspects, features and advantages 
of the present invention will be better understood by 
studying the detailed description in conjunction with the 
drawings and the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A detailed description of embodiments of the 
present invention will be made with reference to the ac- 
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companying drawings, wherein like numerals designate 
corresponding parts in the several figures. 

Figs. 1(a)-1(d) show a first embodiment of the 
s present invention where an adhesive layer is being 
'applied to a substrate; 

Figs! 2(a)-2(c) show a first embodiment of the 
present invention where a semiconductor module 
is bonded to a support module; 
io Figs. 3(a)-3(c) show a second embodiment of the 
present invention; 
Fig. 4 shows a card-type module; 
Figs. 5(a) and 5(b) show a semiconductor module; 
Fig. S is a sectional view of the semiconductor mod- 
's' ule; - ! ' ■'■ 

Figs. 7(a)-7(c) show a conventional bonding meth- 
: - : od; and - • 

Figs. 8 (a)-8(d) show another conventional bonding 
- 1 ' method. ; . • 1 c ' y 

"■ 20 ' ' ■ - - ' ■ 

DETAILED DESCRIPTION OF PREFERRED ' 



Preferred embodiments of the present invention are 
described in detail hcreinbelow with reference to the at- 
tached drawings. Figs. 1(a)-1(d) and 2(a)-2(c) show a 
first embodiment of the present invention.' In particular, 
Fig: 1(c)' shows a -plurality of semiconductor chips (re- 
siding inside the molding portions 3) arranged at a pre- 
'determined interval on a substrate 4 formed of any suit- 
able material, such as resin. The adhesive sheet 1 hav- 
ing double adhesive sides is formed by applying adhe- 
sive on one side of peelable' paper (not shown) releas- 
' ably 'secured to- the adhesive sheet and has opening 
■ portions 2, as shown in Fig. 1(a). The opening portions 
2 are formed to correspond to the arrangement of the 
molding portion 3 of the semiconductor modules. 

* - The adhesive sheet 1 with a peelable* paper may be 
wound into a reel as shown in Fig. 1(b).* As shown in Fig. 
1(c), the 1 opening portions 2 of the adhesive sheet i are 
aligned withtWmolding portions 3 and applied to the 
substrate 4 on which a plurality of the semiconductor 
modules 5 are'arranged. ' " ' • <^ 

Next, as shown in Fig. 1 (d), the substrate 4 oh which 
the adhesive sheet 1 is applied is cut along the die lines 
23. In the preferred embodiment, the adhesive sheet 1 
and the semiconductor modules 5 are simultaneously 
cut to result in individual modules, one of which is'shown 
in Fig. 2(a). The semiconductor modules 5 each have a 
properly aligned adhesive piece 6 around the molding 
portions 3. The peelable paper may be detached from 
the adhesive piece either before or after the die-cutting 
process. Finally, as shown in Fig. 2(b), the semiconduc- 
tor module 5 with the adhesive piece 6 is bonded to a 
concave portion 7a of the module supporter 7. 

As an alternative to bonding the adhesive' sheet 1 
and the adhesive piece 6 to the substrate 4, thermal 
compression may be used. Thermal compression may 
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be used.when the adhesive sheet 1 is applied tothe sub- 
strate 4 having a plurality ol the semiconductor modules, 
or when the semiconductor modules 5 are bonded to 
the module supporter 7. ■ - . 

When the adhesive sheet 1 is applied to the sub- 
strate 4 by thermal compression, the adhesive sheet 1 
may be temporarily attached to the substrate :; 4 until the 
semiconductor module 5 is bonded to the moduJe sup- 
porter 7 by thermal compression. If the adhesive sheet 
. .1 uses an adhesive, not requiring the thermal compres- 
sion step, the above-mentioned step need not be per- 
formed. 

When the adhesive sheet 1 is applied to the sub- 
strate 4 having a plurality of the semiconductor modules, 
the adhesive sheet 1 may be applied simultaneously on 
the entire surface ol the substrate 4. Alternatively, the 
adhesive sheet 1 may be sequentially applied to each 
module portion 3. . ^ 

As described above, in the preferred embodiment, 
an adhesive sheet 1 having a plurality of holes is used 
to simultaneously, bond against a plurality of semicon- 
ductor sheets. By performing the simultaneous bonding 
process in such a manner the opening p'drtions 2~and 
the molding portions 3 are properiy aligned a,fid may re- 
quire only one bonding process. , - J- 

. Fig. 2(c) shows a cross-sectional view of the devic- 
es. shown .in Rig. 2(b) taken along a line X-X ..As shown 
Jn Fig. 2(c), the semiconductor module 5 appNed.wjth 
the adhesive piece 6, on its periphery is bonded to. the 
cpnca\/e portion 7a. of the module supporter 7. As a re- 
sult-, the bending stress exertefJ on ^he module supporter 
7. is not forced upon a semiconductor chip 25 contained 
- in the molding portion .3, because the size of the.mokiing 
. 3 is smaller than that of the concave portion 7a. In other 
.words,. a gap 33 created between the. molding portion 3 
. and the bottpm of the concave portion 7a substantially 
blocks any pressure applied to the molding portion 3. 

To, alleviate the application pressure, the, adhesive 
. sheet 1 is not applied on top the molding portion,?, (f the 
..adhesive sheet 1 is. applied to the entire surface of the 
semiconductor module 5 so as to cover the substantially 
..entire molding portion 3^ the bending stress or pressure 
exerted on the module supporter 7 may be, transferred 
to the semiconductor chip 25 thus damaging the same. 
. In any event, the-adhesive sheet 1 cannot easily be ap- 
plied evenly to the semiconductor module 5 due to the 
irregular.and non-flat surface of the molding portion 3. 

Figs. 3(a)-3(c) shows a second embodiment, of the 
present invention. In particular, Fig. 3(c) shows a plural- 
ity of semiconductor chips (residing inside the molding 
pprtions 3) arranged at a predetermined interval. on a 
substrate 4 formed of material such as resin or tape. As 
shown in Fig. 3(a), the adhesiyc sheet 22 is formed, for 
example, by applying an adhesive piece 8 formed in a 
shape of a frame or a rectangle on the surface of peela- 
bie paper, The adhesive piece 8 is formed in a. shape 
having an inner dimensions substantially the. same as 
that of the bonding interface of the semiconductor mod- 
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ule and the module supporter and an outer dimensions 
. larger than the. bonding interface. The adhesive piece 8 
is positioned : on, the peelable paper to correspondjthe 
arrangement of the molding portions 3 on the substrate 
4. the adhesive, sheet 22 has opening portions 9a which 
are formed by die-cutting the peelable paper on the por- 
tions corresponding to it the : inner, dimensions of the 
frame-shaped adhesive piece 8. Similar to the first em- 
bodiment of the present invention, the adhesive sheet 
22 may b^ wound onto a reel as shown in .Fig. 3(b). 

Then, as shown in Fig. 3(c), the adhesive pieces 8 
on the adhesive sheet 9 are sequentially applied to the 
substrate 4 having a plurality of the semiconductor mod- 
ules 5, such that the mbldihg~pbrtion"3 is inserfecf fn the 
. opening portions 9a, Next, .the, substrate 4 having the 
adhesive pieces 8Js cut. along the die iines 24. As a 
result, the adhesive- pieces 8 and the semiconductor 
modules are simultaneously cut. Consequently, the 
semiconductor modules 5. haying the. adhesive piece 6 
. shown in Fig. 2(a) .are,, rendered. The peelable paper 9 
•,<may be detached from, the adhesive, piece 6 either be- 
fore or after the.cjie-cutting process. Finally, as shown 
in Fig. 2(b), the semiconductor module 5 with, the adhe- 
sive piece 6 is bonded to a concave portion 7a. of the 
module, supporter 7. . . , . , 

As described above, the.second , embodiment-is, in- 
tended to simultaneously bond an adhesive sheet to a 
plurality of .semiconductor sheets.. By performing the si- 
multaneous bonding prqeess in such a.. manner, the 
opening portions ^2 and the npolding portions 3 can be 
properly aligned and may require only .one bonding 

.process . t r . ; * - 

. . . As described above, according to the various em- 
bodiments of the present invention, an,adhesive«sheet 
having a plurality of holes is simultaneously, bond to a 
plurality of semiconductor sheets. Thus, the process pe- 
riod can be shortened and the alignment can be per- 
formed with more ease. . : , . . ~ 

In addition, according to the present invention,, the 
40 .semiconductor modules and the adhesive pieces are si- 
. multaneously die-cut, and the number of steps in man- 
ufacturing process is reduced. Further, the semiconduc- 
tor modules are die-cut after the adhesive piece is.ap- 
plied, and thus the, adhesion pi. the adhesive piece to 
45 the external connection electrodes, which is caused by 
the misalignment of the adhesive piece can be prevent- 
ed. By virtue of, this feature, tb e, cjefect rate is 'reduced. 

Additionally, according to the.present invention, the 
entire bonding portion of the semiconductor module can 
so be applied with the adhesive. Accordingly, adhesive 
strength is increased, and the mechanical strength of 
an IC card using the semiconductor clevice formed jn 
such a manner is improved, thus improving reliability of 
the device. 

55 Since the molding portion 3 has a smaller size than 

that of the concave portion 7a of *the" module" supporter, 
and the top surface of the molding portion 3 is not in 
contact with the module supporter, the pending stress- 
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exerted on the module supporter is not transferred to 
the semiconductor chip residing in the molding portion 3. 

The above-mentioned process according to the 
present invention may be used with semiconductor 
modules having external connection terminals 1 2 on the 5 
opposite surface of the molding surface, as shown in 
Fig. 5(b). The semiconductor module constructed using 
the present invention is preferably mounted in a module 
supporter 11 formed of resin having, for example, a 
length, a width, and a thickness of 37 mm x 45 mm x to 
0.76 mm, respectively. 

The card-type module is connected to an adapter 
card (not shown). The adapter card may be configured 
to be used with a PCMCIA card slot or the like. The 
adapter card includes an insertion hole for receiving a 15 
card-type module therein, and a standard connector for 
attaching to, for example, a PCMCIA card slot of a per- 
sonal computer. The adapter card has an interior pro- '< : 
vided with a connector for being contacted with the ex- -*4: { 
ternal-conneclion terminal of the card-type module and 20 
an interface circuit for functioning as an interface be- ' 
tween the card-type module and an external apparatus, 
such as a personal computer. Also, the adapter card 
may be of types other than a PCMCIA card. Further- 
more, a connector may be provided, together with the 25 
interface circuit, in the main body of a personal computer 5. 
or a camera to communicate with the externa I -connec- 
tion terminal of the card-type module. . 

While the description above refers to particular em- ' 
bodiments of the present invention, it will be understood 30 • 
that many modifications may be made without departing 
from the spirit thereof. The accompanying claims are in- 6. 
tended to cover such modifications as would fall within 
the true scope and spirit of the present invention. The 
presently disclosed embodiments are therefore to be 35 7. 
considered in all respects as illustrative and not restric- 
tive, the scope of the invention being indicated by the 
appended claims, rather than the foregoing description, 
and all changes which come within the meaning and 
range of equivalency of the claims are therefore intend- 40 
ed to be embraced therein. 
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1 . A method of manufacturing a semiconductor device 
mountable in a supporter the method comprising: 

preparing a plurality of semiconductor mod- 
ules, all the semiconductor modules being on 50 
one substrate, in which each semiconductor 
module has a semiconductor chip covered with 
a protective material on a first surface of the 
substrate and a connector formed on a second 
surface of the substrate and electrically con- 55 
nected to the semiconductor chip; 
applying an adhesive layer to the first surface 
of the substrate, the adhesive layer having a 



; plurality of opening portions arranged to posi- 
v . tionally correspond to the plurality of semicon- 
ductor modules on the substrate; 
cutting both the substrate and the adhesive lay- 
er into individual substrates having the semi- 
conductor chip so that each semiconductor 
module has the adhesive layer on a periphery 
of the protective material; and 
bonding each one of the individual substrates 
containing a semiconductor module to a corre- 
sponding supporter. 

:2. ~ A method according to claim 1, wherein the adhe- 
sive layer is wound onto a reel. 

3. A method according to claim 1 , wherein the protec- 
tive material is resin. 

*4: r A method according to claim 1 , wherein the support- 
"*: er has a concave portion for holding the semicon- 
' ductor module, in which the periphery of the protec- 
tive material is securely attached to the concave 
portion so that the connector to the semiconductor 
chip is accessible. 1 

5. A method according to claim 4, wherein the protec- 
tive material covering the semiconductor chip is 

' smaller than the concave portion ofahe supporter 
' so that a gap is formed between the protective ma- 
r ' teria I and the supporter 

6. A method according to claim 1 , wherein the adhe- 
sive layer removably secured to a peelable layer. 



A method of manufacturing a semiconductor device 
mountable in a supporter, the method comprising: 

preparing a plurality of semiconductor mod- 
ules, all the semiconductor modules being on 
one substrate, in which each semiconductor 
module has a semiconductor chip covered with 
a protective material on a first surface of the 
substrate and a connector formed on a second 
surface of the substrate and electrically con- 
nected to the semiconductor chip; 
applying an adhesive layer to the first surface 
of the substrate, the adhesive layer having a 
plurality of adhesive portions each shaped to 
surround the periphery of the semiconductor 
module, wherein the plurality of adhesive por- 
tions are arranged to positionally correspond to 
the plurality of semiconductor modules on the 
substrate; 

cutting both the substrate and the adhesive lay- 
er into individual substrates having the semi- 
conductor chip so that each semiconductor 
module has the adhesive layer on a periphery 
of the protective; and 
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bonding each one of the individual substrates 
containing. a semiconductor module to a corre- * 
sponding supporter. . 

8. A method according to claim 7, wherein the adhe- s _ . 
sive layer is wound onto a reel. ■ \ 

9. A method according to claim 7, wherein the adhe- . 
sive layer is resin. 

■ . 10 ~ :i • * t, 

1 0. A method according to claim 7, wherein the support- 
er has a concave portion for hodding the semicon- 

d.uctor nodule; in which the periphery of the protec- • . * , . ■ ■ 
tive material is securely attached to the concave 
portion so that the connector to the semiconductor 1S 
• chip is accessible. > - . -:. ■ - 

11. A method according to claim 10, wherein the pro- 
. . tective material covering the semiconductor chip is 

smaller than the :concave portion of the supporter 20 . ■ . 
. .,sq that a gap is formed between the. protective ma- -v 
..terial and the-.supporter. . . v . » 

12. A method according to claim .7, -wherein the; adhe- 
sive layer includes the plurality of adhesive portions * 25 
removably attached to a peelable paper layer. ? 

13., A method according to claim 7, wherein, each adhe- 
- sive.portion has a rectangular frame shape to ; match 

a rectangular shape of the protective material cov- 30 _ ,- ; 

ering the semiconductor chip. 
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Fig. 3 (a) 
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(54) 



Method of mounting a plurality of semiconductor devices ^corresponding supporters 



(57) A method of manufacturing a semiconductor- 
device mountable in a module supporter. According to'.; 
the present invention, a semiconductor substrate (4) 
has a plurality of semiconductor modules J3), wfiere 
each semiconductor module has a semiconductor^hifi. 
covered with a protective material, such as resin, on^a \ 
first surface and a connector formed on' a second sur-(. 
face which is electrically connected to the semiconduc- * 
tor chip. An adhesive layer (1 ) is applied to the first sur- 



face of the substrate. The adhesive layer has a plurality 
of opening portions arranged Xd positionally correspond 
,..t6;,tb.e plurality of semiconductor modules on the sub- 
strate. The substrate and the adhesive layer are cut into 
individual, substrates each having the semiconductor 
chip so that each semiconductor module has the adhe- 
sive layer on a periphery of the protective material. In- 
dividual substrates containing a semiconductor module 
are bonded to the supporter (7) having a concave por- 
tion for holding the semiconductor module. 



Fig.1 (a) 
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